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Cryopreservation of Jiangxi Yanshan red bud taro
(Colocasia esculenta var. cormosus cv. Hongyayu)
embryogenic callus by vitrification
and its plantlet regeneration

HONG Sen-Rong, YIN Ming-Hua" , WANG Ai-Ping
( College of Life Sciences s Shangrao Normal University , Shangrao 334001, China)

Abstract: Using Jiangxi Yanshan red bud taro (Colocasia esculenta var. cormosus cv. Hongyayu) embryogenic calli as
materials, the effects of various factors on its cryopreservation by vitrification were studied. The results showed that
better preculture condition of Jiangxi Yanshan red bud taro embryogenic calli vitrification cryopreservation was 0.3
mol « L sucrose for 3 days. Better loading time was 60% PVS2 for 20 min. Better dehydration time of 100%
PVS2 was 30 min at 25 ‘C. Better thaw temperature was 40 °C. Better sucrose concentration in washing media
was 1.2 mol * L', Better culture condition after cryopreservation was dark culture for 7 d and then transferred to the
photoperiod. The average survival rate of embryogenic calli after cryopreservation by vitrification amounted to about
70%. No significant difference was observed in the morphological s physiological and cytological indexes of plantlets
coming from control and cryopreserved embryogenic calli.

Key words: Jiangxi Yanshan red bud taro (Colocasia esculenta var. cormosus cv. Hongyayu); embryogenic callus;

vitrification; cryopreservation; plantlet regeneration
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Fe A RG] 14 ho« d7 5 OGHREREE 1 000 ~
2 000 Ix; i (25+£1) °C, TE:F7 5 B 40 28 2 i o
RAGHLARAE (25+1) C R A 60% PVS2(30%
Him+15% 4 —FE+15%DMSO+0.4 mol « L'
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PPl AV VR Hh BB ) PVS2, SR 5 H4
FEMGEE TWA TR 1 d, WA B R
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Table 1 Effect of preculture on the cryopreservation
of Jiangxi Yanshan red bud taro embryogenic

callus by vitrification

AL W% B8 S 4 ] LT

Sucrose . . L

concentration Survival rate  Preculture time Survival rate

o (%) (d) %
(mol »« L)

0 36.41+6.3¢E 0 32.5+4.3dD
0.1 56.9+5.6bcC 1 56.9+6.2bB
0.3 73.4+4.9aA 2 62.1+4.9bB
0.5 63.2+4.2bB 3 72.9+5.5aA
0.7 51.4+4.5¢C 4 59.4+8.6bB
0.9 43.949.4dD 5 52.4+6.1cC
1.1 41.5+8.4dD 6 48.7+£7.6cC

e [J =51 oK NG F R R R AE 0.01 Fl0.05 K 1k 22 54 T,
Note: The capital and small letters in the same volume stand for the signifi-

cation on 0.01 and 0.05 level,the same as below.

F2 FEHMIABUOAFFREERGAEAR
WEHAEBRERENZMNE
Table 2 Effect of loading on the cryopreservation of Jiangxi

Yanshan red bud taro embryogenic callus by vitrification

60 %6 PVS2 2 2 i) I
Loading time with PVS2 (min) Survival rate (%)
0 24.9+5.1{F
10 61.3+4.4bB
20 70.4+6.3aA
30 62.846.9bB
40 53.448.5¢C
50 42.9£5.2dD
60 33.5+6.4eE

F3 BAIAGHLUIFFRERGER
WHENLEBRERTFNEI
Table 3 Effect of dehydration on the cryopreservation
of Jiangxi Yanshan red bud taro embryogenic

callus by vitrification

0°C Bt 7K B ] T 2 25 “C B 7K i ]

Dehydration Survival Dehydration . ﬁi{ﬁK

. . . o Survival rate

time at 0 C rate time at 25 C 73

(min) %) (min) 0

0 040eD 0 0+ 0eE
10 36.4+6.3dC 10 34.84+4.9dD
20 41.646.5¢C 20 59.6+6.8bB
30 43.945.2¢C 30 74.3716.2aA
40 52.4+8.4bB 40 62.8+7.5bB
50 65.9+8.2aA 50 56.3+9.6bB
60 54.44+7.6bB 60 43.9+8.3cC

PVS2 Xt 21 25 4 vk A 4 21 2L R A7 K TR RE -+ 4 &
B, TE 25 CHf L B MK I E 2 30 min, 7E0 °C
A 53 B A K B 1] 4 50 min, BT 25 C /K 30
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min M ALTE W E KT 0 CHEK 50 min B BLTE %,
PR I, 7 20 20 2 P Al 45 20 20 B 38 b Tk AR R A7
A3l R I K S PVS2 7E 25 C K 30 min,
24 WENAHFFRERGAHREE L EBRIER
s

MR 4 FTATL 40 C KA PO AR R TR
Z12F S I A5 20 21 3 B Ak BB AR IR DR A7 S 7 LT
o, ARToim T 40 C K P 15 25 35 AR H:
BER, FIE TE PG A5 1040 28 3 IR Pk A 405 4 2L B 5
bk AR IR AR A7 B I8 AL RIRE S 40 °C

F4 WHERMNMIBEHLUIFFHRERGAHAR

WELEBKBRENME

Table 4 Effect of thawing on the cryopreservation of Jiangxi

Yanshan red bud taro embryogenic callus by vitrification

A VR IR B B R
Thawing temperature (°C) Survival rate (%)
25 68.5+8.5bB
30 70.6+6.9bB
40 75.545.2aA
45 62.3+4.8cC

25 EMNAFFHEERGAAREBUEBRER
A

M5 AT AP R R AL E IR A
L LA G BRI 0~1.6 mol - L JREME Uk %
JFLELZF IR A H AR S R R E . Hoh
1.2 mol « L' fh JREME Uk o4 S5 AR A5 10 s e . A
I 1 25 IR 1 A 5 A S e B A B AR R PR AT )
BEZH MS+1.2 mol « L™ i BEMHA BE ¥ 3 K, &
K 10 min, G R Ak 68.4% .

x5 HEMNTIEBLUIFFEERGAR

W EBEBRRENRM

Table 5 Effect of washing on the cryopreservation of Jiangxi

Yanshan red bud taro embryogenic callus by vitrification

VRV B IR B PR (mol - L)

Sucrose concentration in washing medium

HE R ()

Survival rate

0 52.446.8cC
0.4 56.246.4cC
0.8 61.54+5.2bB
1.2 68.449.5aA
1.6 63.9£8.1bB

26 AREBEFFHMAFFRERGARKBLE
BRERFH RN

M 6 ARG IR T d P B O R R SR
AT e 20 25 A IR A 5 2 20 R e B R

Fo FEEEFEENIARULFFHRERDG
AR FEBREBREFENZ I
Table 6 Effect of culture condition after freezing on the
cryopreservation of Jiangxi Yanshan red bud taro
embryogenic callus by vitrification

UG Ry IR oA LG (Y0

Culture condition after freezing Survival rate
3 A ER |37 2

BRELAMTRSE 62.4+8.1bB

Direct culture in photoperiod

Wi hE 7% 7d 5 G AT B R 75.645.9aA

Firstly culture in dark for 7d then in photoperiod

27 AEMERGALABEENESE £EBERN
40 B = 46 i

MG 7 BRI T ZE A R A5 4 2R O R AR
S VSR A R V| PO (= 110 | KA B L = vl W b N ST
FEE T (P>>0.05), [A) B, 40 i~ A ¢ B, 21 2F
FERPE A H SR S PR g AR R R
AEAL DRI FE I T A v VLG Y L 41 2 2 R
P SR AT R AR R A 2 T SR
®7T BEUEBRERERIEHLUIFERERG

BAABEENESEZMEEZKEN
Table 7 Morphological and physiological detection of
regeneration plantlets of Jiangxi Yanshan red bud taro
embryogenic callus after cryopreservation by vitrification

A A A
HEHAN HEHAN
Embryogenic Embryogenic

callus regeneration callus regeneration
plantlet without plantlet after
cryopreservation  cryopreservation

U Ak

TE 25 25 A A 2R A
Morphological and
physiological indexes

IR (em) 6.5+ 1.3aA 6.8+ 1.1aA
Average plantlet height

PR (A 3.940.6aA 3.540.8aA
Average bud number

SEERRE (5O 5.541.2aA 5.1+ 1.4aA
Average root number

TFHRE (em) 4.6+ 1.4aA 4.8+ 1.5aA

Average root length

B SRESE g g

Total chlorophyll content
AEHEEA &R (mg-gh)
The content of soluble protein
VAT (mg - gh)
The total soluble sugar content
POD itk (U« gh)
The activity of POD
SOD i (U« gh
The activity of SOD

W /A7 H R NG R4 B FRTE 0.01 F1 0.05 K- L4 2% S

Note: The capital and small letters in the same line stand for the signification on

0.01 and 0.05 level.

1.66440.336aA  1.542+0.258aA

0.72440.149aA  0.85240.191aA
0.6194-0.164aA  0.72440.139aA
0.86240.157aA  0.89240.162aA

142.3+21.6aA 136.7+36.8aA

3tk G A

P 7 BERE AL R AR I R AT R TP P e — 20,
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290 60 365 1R 1 458 405« 1 400 L i 28 A7 R AR R B 38 (Hong
et al.,2012a) , FH VR EE M REME EAT TG SR R H
WM I RS B A A S B E AR
T AR AE B3 B AR B A 0.3 mol » L, 3E Y T
Figemba] 2y 5 d(ZE L0 RAF,2009) , FEASHBEGEH, TL
VG L1121 28 2 R 1 A 43 20 29 3% B 1 1 A T AR A 1 3
TR 0.3 mol « L7, 1& B A TES 332 1 6] R
3d.

e PV S2 K 2Z FiifE 47— B[] 1) 266 48
TAEIE R AR R B A B KR R A 1 — A b
TP YR ., PVS2 H #0024 B AL G 4 IO )
Lo A 1 35 37 M 5 RN AR 95 37 1 ) SO 4 R, 3 e
AR AER 4B 75 7K B DA A 5 200 0 1 oK A A A
AR AL B0 0 20 B AR AL SR K L RSl T8
i AR Ak K R T % OB 1 15 3 (Hong et al. s
2012a) , B AH (B BB 45, 2004) , J8 IR (38 E By 45,
2006) 175 KL (35 E B4, 2007) IRk A 45 41 40 T8 I
TR 60% PVS2 43524k 20,30 F1 20 min J5 . ¥ 7]
92 P LA M A S R AR SEI 2 R S A 2R

R ZIE B PVS2 ££ 25 Cal 0 'C FAf
A AR SR AT — 2 B T JE 7K o 4 M0 2 7K 4 I 8 0
BAALLL AR URAE TP A BB AR A L e 7 A1 T
DRAT L2 b 20 BT 32 1) 405 5 . AN T) 35k DR 1) 4
PVS2 4b ¥ Ay i FES (8] 8 R — #£ (Guzman-Garcia
et al.,2013) , B (PR 55 55, 2004) 1 7 A5 (5 B
85,2007 WP A A 2L PV S2 kb B FE A ] 43
40 CHI40 min, FREPERHAH LR PVS2 4b
B FE AT ] 43 502 25 °C 1 120 min (J& /) 55
2001) , ARSCERZE G P AR, VL Y L 20 2 A R
PER AL 2L PVS2 Ak BRI B AN E] 43 51 Sk 25 °C
1 30 min,

15 3% 385 A0 2 BAR R R AE IS A R O = A T
Sy, SR IGO0 UR 5 1 A R Rk G A A R B T
25 VKB 3 vh it 51 40 i IR AR R 19 % 38 (Maslanka
et al.,2013), KA CBR 55 45, 2004) | B ¥ L - B
(Lambardi et al.,2005) , IR (3% K B4, 2006)
TR (P R BEAE, 2007) W 1 495 4 21 3 3 Ak v 8 fIK
TRLPR A 5 3 F A R R TR BE 1 0l 40 CCOKTR . AR SEER

SR A T VU VE Y Ll 2T 2 A R A 4 S B A
AR AR TR PR AF 5 35 E A AR IR B R 40 C KT

fRRJE » HT PVS2 1958 B8 AN 2 P 2 5 m 4 k)
(4 5 J5 T A T DA B2 ) — 2 W R 10 R YR R A
VR . PR I TR Ve B ek v A AR X A R A A 0
RF L TREAE R B S AIK , VRV 0 18 38 A T 4l e, 4n
JiLe 25 WK R KT 32 405 . TR 22 A EM MR B o g L
B 155 VS 4 (o A0 0 A R RE G S AN AN 1Y) A7
R (A R%,2009) . FKH/NESE,2001) (bR
HHCBR 5 25, 2004) , BRI & M # ( Lambardi et al.,
2005) , & 0} (5B E B2, 2006) Fl 75 A (55 F Bx 45,
2007) R 475 41 2 9k 38 Ak 1 AR IR DR A S 3 E Y
Ve BEWIVR FE 5 ] 1.2 mol » L' M, ATFRW
SERRW] VLV R I 2L 2 E R s L SR S L
MS+1.2 mol « L M UE %t T b 25 52 & 4 RL Y A
TR,

P A 855 37 00 399 1 AT — S B ) ) IS RS IR 2 OC
B, URJG RE SR ST 4 b RE— i B R WS B 5R P
IE B 0 JE 3 rp 85 35 AT 2 B o AR B B R
PRy BRI 5% 9% W A — 8 AR L 8 B IR IR R A
AT A0 U YRR A T T T O
ORI VR A0 B 20 2 W A2 L R T RE AT N EE 40
HE A5 005 1 4 #5 (Hong et al.,2012b), KR L i 4
(Lambardi et al.,2005) F1f) &) 5§ B (2220 )R 45,
2009) JPR-PE 475 20 2 3 35 b 1% 8 A1 T AR A7 5 A
M R R A L S T S R v LA AN . AR
% & WA VT U 45 110 20 28 2 RV A 005 4 U R TR I
JEMERE SR 7 d R TR R 0O B AR B
BERE.

DL A, xoF 3% 355 1k 3k A A IR DR A7 S 1) 2 T 1 st
TR R B, AR R, a5
J P 05 0 R R S AR SRR S A R AR
o EIRIE AR AR S E B TE R EEE R
U, YLV A L 2T 2 2 R o A 2 200 B 3 Ak i A1
TR AE T CRIE 8 A5 Foe M. 244K, il A 43 7 K
S A 38 A AR A T i — AP Y
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